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Unintegrated viral DNA as a marker for human 
immunodeficiency virus 1 infection in vivo and in vitro, 

Nandi JS. 

Department of Virology, University College London Medical School, 
United Kingdom, seema_nandi@hotmail.com 

The unintegrated viral DNA found in human immunodeficiency virus (HIV) 
infection includes linear and circular forms. The circular unintegrated viral 
DNA (CUVD) could be of either 1-long terminal repeat (LTR) or 2-LTR 
form. Inverse primers from nef (upstream) and gag (downstream) gene 
sequences of HIV-1 genome were designed to span the LTR circle junction. 
CUVD was assayed in unstimulated, quiescent persistently infected cell 
lines 8E5, HIIIB, and GB8, as well as in peripheral blood lymphocytes 
(PBLs) of HIV-1 -infected patients by nested PCR in a cross sectional study. 
CUVD in the infected cell lines (in vitro) was predominantly of 2-LTR form 
in 8E5 and GB8 cells, while in HIIIB cells, there was besides 1-LTR and 
2-LTR an additional, intermediate form. In vivo, CUVD was predominantly 
of 1-LTR form. The possibility of using CUVD, an early phenomenon in the 
virus replication, as an additional postpenetration, preintegration marker of 
HIV infection is discussed. 



PMID: 10825926 [PubMed - indexed for MEDLINE] 
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Tl ***HIV*** -1 acquires resistance to AZT and delavirdme in vitro by 

multiple RT substitutions. 
AU Slade, D. E. (1); Dueweke, T. J. (1); Poppe, S. M (1), Swaney S M (1); 

Wisniewski, S. M. (1); Sharova, V.; ""Stevenson, M. ; Tarpley, W. 

G. (1) 

CS (1) Upjohn Lab., Kalamazoo, Ml USA 

SO AMERICAN SOCIETY FOR MICROBIOLOGY.. (1995) pp. 89. Human retroviru 

related infections. , ^. • *™<z * 

Publisher American Society for Microbiology (ASM) Books Division, 1 325 i 
Massachusetts Ave. NW, Washington, DC 20005-4171 USA $ 
Meeting Info.: 2nd National Conference Washington, D.C., USA January 
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ISBN: 1-55581-097-7. 
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DN PREV1 994971 82981 ...» - 

Tl Reduced nuclear import of human immunodeficiency virus type 1 

preintegration complexes in the presence of a prototypic nuclear targeting 

sjanal 

AU Gulizia, J.; Dempsey, M. P.; Sharova, N.; Bukrinsky, M. I.; Spitz, L; 

Goldfarb, D.; ***Stevenson, M. (1)*** M . _ t 

CS (1) Depd. Pathol. Microbiol, Univ. Nebraska Med. Cent, 600/S. 42nd St., 

Omaha, NE 68198-5120 USA , M4(MV1E / 
SO Journal of Virology, (1994) Vol. 68, No. 3, pp. 2021-2025\A 

ISSN: 0022-538X. 
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Tl FEATURES GOVERNING NUCLEAR IMPORT OF ***HIV*** -1 PREINTEGRATION 
COMPLEXES ROLE IN PERMISSIVENESS LATENCY AND REACTIVATION. 

AU ***STEVENSON M*~ ; BUKRINSKY M I; SHAROVA N; GULIZIA J; HAGGERTY S 

CS UNIV. NEBR. MED. CENT., 600 SOUTH 42ND ST., OMAHA, NEBR. 68198-5120. 

SO VIII INTERNATIONAL CONFERENCE ON AIDS AND THE III STD WORLD CONGRESS. VIII 
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HARVARD-AMSTERDAM CONFERENCE, AMSTERDAM. NETHERLANDS, JULY 19-24, 1992. 
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integrase protein, and the defect could tnererore De causea oy an mactxve 
integrase. An amino acid neutral mutant containing four p^^to-pyrimdine changes 
in the PPT showed delayed replication as well as a lower production of gapped 
DNA nolecules. 

Co nclusion! The coincindence of delayed replication and lower frequency of gapped 
viral DNA in the purine-to^pyrinujdine mutant is consistent with the notion that 
the function of the central PPT is to provide a second starting point for plus- 
strand synthesis, and that this function is important for virus replication. The 
use of two starting points may enable the virus to complete its DNA synthesis 
more rapidly, or increase the probability of successful reverse transcription and, 
consequently, infection. 

Grinde, Bjorn, National Institute of Public Health, Geitmyrsvn. 7^ 
0462 Oslo, Norway. Phone: (2) 35 60 20 FAX: (2) 35 36 05 



. - _ _ _ FEATURES GOVERNING NUCLEAR IMPORT OP 

ThA I 535 HIV-l PREINTEGRATION COMPLEXES: ROLE IN PERMISSIVENESS, LATENCY 
AND REACTIVATION. Stftvftnaon. Mario; Buxrlnsky, MI; Sharova, N*; 
Gullsla, J| and Haggerty. S. University of Nebraska Medical 
Center, Omaha; MB, 0SA» *D. I. IvanoveJcy Institute of Virology, 
Moscow, Russia 

The cytopathogenlc properties of HIV-l In permissive CD4 lymphocytes 
in vitro are difficult to reconcile with the chronic nature of AIDS progression and the 
qradual decline in CD4 lymphocyte number. Thus, my laboratory has investigated 
features of the virus and the host which Influence HIV-l latency and reactivation 
during disease progression. Our published observations (EMBO J 9«1SS1, 1990; Science 
254:423, 1991) demonstrate that quiescent T lymphocytes are a major virus reservoir in 
HIV-l infected individuals. Infection of quiescent lymphocytes is nonproductive due 
to an unidentified block to HIV-l integration, however, subsequent T-cell activation 
promotes renewed OKA integration and virus production. 

We have extended our observations to identify the block to HIV-l integration in 
quiescent T cells. Analysis of the distribution of viral DNA in quiescent and 
activated T cells isolated from HIV-l infected individuals indicates that viral DNA In 
quiescent lymphocytes Is exclusively cytoplasmic and these cells do not support nuclear 
Import of viral DNA. More detailed analysis has revealed that the preintegration 
complex of HIV-l is transported to the nucleus of the host cell in a process which Is 
Independent of cell division but which requires ATPi features which are indicative of 
an active transport process. We have begun characterising components of the 
preintegration complex which govern its active nuclear import. Our studies suggest 
that the matrix antigen (MA) of HIV-l is a component of the preintegration complex of 
HIV-l. By virtue of a nuclear localiaation signal (NLS) at the K terminus of MA, this 
antigen is important for nuclear import of the viral preintegration complex. Mutations 
within this MLS restrict nuclear Import of HIV-l DNA following virus infection. In 
addition, peptide analogues of the NLS of MA specifically block HIV-l replication in 
permissive CD4 cells In vitro due to their ability to restrict nuclear import of HIV-l 

DNA 

These studies identify critical early events in the life cycle of HIV-l and their 
dependence on host cell processes. The presence of an active transport pathway for 
nuclear import of HIV-l preintegration complexes may provide insight into mechanisms 
governing viral latency. In addition, the ability to Interrupt nuclear import of HIV-l 
DNA represents a novel strategy for the interruption of HIV-l replication. 

Mario Stevenson. Ph.D., University of Nebraska Medical Center, 600 
South 42nd Street, Omaha, HE 68198-5120; (402)559-5549; (402)559- 
4586 
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THK£&O04ENSI0NALCnUCTUR£Or HV I REVERSE TRANSCRIPTASE COMPLEXES 
WTTH A drONA TEMPLATE-PRIMER REVEALS ARRANCEMEKT OF THE ACTIVE SITES FOR 
POLYMERIZATION AND RNaas M. AnwM. BoWd*; bcabo-Mdim. A * in* 
WSHin* RL.*: Chrk. AJX If-T Dins, L*: U. X.*; Fmiv Ai.-: Oars, fx.-. Hoffwt, S K" 
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NL "Nillmi Csnttr tairinrts-fssdtridk Camaw R— udi mad Pw d bpm tt Crater. 
•Qbfrctlver. Knowledge of the Uiree-dimetBlonal structure of HIV reverse Uanscriplase (RT) in a 
analytically relevant complex should potentially enable* Improved design of RT Inhibitor*. MotecV 
lis mechanisms of catalysis and drug resistance should also be Illuminated through studies of (he 
structure. 

Methods: We axe applying a combination of X-ray crystallography and molecular biology to the 
problem of obtaining a structure of HIV-1 RT in atomic detail We have obtained crystals of Hrv-l 
RT completed with a 19/18 one-base overhang dsDNA template-primer mimic and a monoclonal 
antibody Fab fragment that diffract X-rays to 3.1 A resolution at the Cornell High Energy Synchro- 
tron Source. 

Results: We have determined the 7 A resolution structure of a ternary complex of HIV-1 RT 
p66/p51 hetcrodimer, i monodonaJ antibody Fab fragment and a 19/18 dsDNA. ThedsDNA is well 
ordered and binds in a groove on the surface of tha enzyme Near one end of the electron density 
corresponding to dsDNA, the arrangement of the electron density matches well with the known 
structure of a polypeptide corresponding to the HIV-1 RT RNase H. At the Opposite end of the 
dsDNA, a memmted derivative of undine triphosphate has been localized by difference Fourier 
methods, allowing tentative identification of the polymerase nucleoside triphosphate addition site. 
We have also independently determined the structure of tha RTiFab complex in the absence of DNA 
at 7 A resolution, permitting comparison of the bound and free forms of the enzyme. 

Conclusions: These results and the ongoing higher resolution structure determination have 
important Implications for understanding polymerase interactions with nucleic add substrates and 
the development of Improved RT inhibitors for the treatment of AIDS. 

Edward Arnold, CASH I Ratgars oni varsity, 479 Sees Use, 
rlscstevay, M.J. 00954-5*38 
(908) 463-533), FAX (908) 463-4850 

THA 1 533 THE CENTRAL POLYPURIME TRACT IW THE HTV-1 GENOME IS IMPORTANT FOR 

viral replication. Qrlndc, Blcm i Jensrud, K.i Tjotta, E.j 

, O. National Institute of Public Health, Oslo, Norway 
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Objectives: To understand the function of the central polypurlne tract. 

Introduction; The reverse transcription of HIV— 1 RKA generates a linear, double- 
stranded ONA with a single-stranded gap. The gap Is believed to be the result of 
plus-strand priming from a second, centrally located polypurlne tract (PPT) . This 
PPT is an exact duplication of the PPT at the border of the dounstreaa LTft, ttilch 
acts as the primer for plus-strand CNA synthesis in all retroviruses. 

Results: The biological role of the central PPT was investigated by site-directed 
mutagenesiB. Products from primer-directed PCR outagenesis were cloned Into an 
infectious molecular HTV-1 clone. Virus expressed in CC&-1 cells was used to infect 
the human T-cell line MM. We were unable to detect replication of a mitant.vith 
the PPT deleted. This nutation also causes the loss of five amino acids from the 
lntegrase protein, and the defect could therefore be caused by an inactive 
integrase. An amino acid neutral nitarrt containing four fwrine-to-pyrimldirte changes 
in the PPT showed delayed replication as well as a lower production of gapped 
DKX molecules. 

Conclusion i The coincindence of delayed replication and lower frequency of gapped 
viral DNA in the purim-trrpyrbsidine mutant is consistent with the notion that 
the function of the central PPT is to provide a second starting point for plus- 
strand synthesis, and that this function is important far virus replication. The 
use of two starting points my enable the virus to complete its Cftt synthesis 
more rapidly, or increase the probability of succes s ful reverse transcription and, 
consequently, infection. 



TUB SECOND Oft I GIN OF SIT DMA VLUS-5TSAJ0) 3 STSEUCTUR8 AND KOLS IN 
VIRAL KZrilCA-riOM. 
Cbsrneau, P., aad ', e 

Cnltd d'oncologie viralo, Inst I tut Pasteur, Pails. 

Moat retroviruses have a saigue, -ell da flood origin alt* foe their DMA 
plus-Strand. detsrs»ii»ed by • polypurlne tract (NT) . By contr»*t, HIV *od iom 
related viruses use an additional origin alto, located at tha center of tt*a vital 
genooe, and defined by a ascend copy of the PPT, which result in a dlacontlnalty 
(gap) In linaar DMA plus-strand. we wished to better define tha rols of this 
structure In RTV replication. 

KET90OS and KTSCLTS t ■* created asatetlooe replacing purloea by pyrlsddlnes in the 
HIV-1 central PPT, which left intact the overlapping smiao-acid sequence. Ne found 
that these tut at ions act able to significantly alow down viral growth* The delay in 
growth kinetics la proportlonnal to the number of Introduced pyrlaldldee and to the 
dec cease in the amount of discontinuous tgappedj linear molecules in calls infected 
with the corresponding mutants. The PPt mutants alao display a ptopottioanal 
reduction of in factious titar when assayed on Ha La -CD* calls following e single round 
of BXV replication, which suggests that the central PPT la not only able to improve 
the apeed of viral DNA synthesis, but also increases the overall efficiency of 
reverse t ranee rltion. The introduction of a new copy of the PPT at a different a ite 
In a ant ant lacking a normal central PPT creates a new plus -strand origin at that 
site, we could show that the presence of: the stable "gap- is HIV DMA is due to a -atop 
In elongation of upstream viral DNA pine-strand soae 100 nucleotide* pest the origin 
of the downatrean segment at the central err. This limited strand displacement 
appears to be en Intrinsic property of reverse transcriptase. This finding could 
affact our understanding of the mechaalem of ITS duplication during retroviral ONA 
ayntheais, which has been proposed to involve strand displacement events. 



CONCLUSIONS : Our findings demonstrate 
site for efficient HIV replication, ar 
initiation sites. 



the importance of a second plus strand origin 
d further establish the role of PPTs as such 
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Francois Clavel, Unit* d* Oncol og la Virale, Xnstitut Paateur. 25 
sue du Dr Sous, 75724 Par la codex IS, Prance. 
Tel t 33/1/43 CI 19 02. Pas i 33/1/4S is 68 SS. 

PREFERENCE FOR G-> A HYPERMUTAT10N VIA DISLOCATION 
MUTAGENESIS BY TUB HIV-1 REVERSE TRANSCRIPTASE 
Vartanlan. lean-Pierre. Aiidreas Meverhans, Monica Sals. Henri But*, Michel 
Henry and Simon Vfeln-Hobson 

Labors toi re de Rerxovirotoeie htoleculaint and Units de Physiochimi* des 
Macrornolecules*, Inatitut Pasteur, Paris 

Objectives: To characterize in vitro the mechanism of G->A hypermutatlon by dislocation 
mutagenesis and to compare the ability of the HIV-1, Moloney MLV and AMV reverse transcriptases 
(RTast) to tolerate dislocations. 

Metfrpfli; A 60-mer DNA oligonucleotide was constructed so that both +1 and +2 rramesMAs could be 
detected using the blue/white ft-galactoskiase assay. Experiments were performed with the HiV-i, 
Mo MLV and AMV RTases as well as Klenow enzyme for different elongation times in the abscence of 
dCTP. After which an excess of dCTP was added to complete the reaction. The final product was PCR 
amplified and cloned Into M13mpl8. While recombinants were screeded with oligonucleotide probes 
specific for both the +1 and +2 framesrufts. Positives were confirmed by sequencing. 

More than 30 K colonies were screened. The HIV- 1 RTase resulted in a greater number of +1 
frameshifts than cither the MoMLV or AMV enzymes. +2 frameshifts were never found. 
Plifflrrclim and CtmdUSlon; These data show that C->A hypenrwurien, via dislocation mutagenesis, 
may occur more frequently during DNA synthesis when the HTV-1 enzyme b used is oppo se d to the 
MoMLV or AMV RTases. 



Grlnde, Bjcrn, 
0462 Oslo, 



National institute of Public Health, Geitmyrsvn. 
Phone: (2) 35 60 20 PAX: (2) 55 36 05 
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PZATVRSS COVSRHIMG MPCLEAJt IK PORT OP 
HIV-1 PRSINTCGKATIOet OOKPLSXZSi SOLS IS PIRMI SS I VTXIS3. LATtSCT 
AMD tSACTIVATZOS. ttrrwion. Mar to I Bukrlnaky, MIj sharovs, *»| 
Cullsla, Jf and Baggerty, S. University of Sebraaka Nedleal 
Center, Omaha, MS, OSA, *D. X. Xvenovsky Institute of Virology, 
Moscow, Russia 

The cytopathogenlc properties of HXV-1 In peraLsaive CO 4 lymphocytes 
Ln vitro are difficult to recooclla with the chronic nature of AIDS progression and the 
gradual decline ln CD4 lymphocyte number. Thus, ey laboratory haa Invest igstad 
featuree of the vine and the host which influence BTV-I latency and reactivation 
during dlseaae progression. Our published observations (KMBO J 9iIS51. 1990; science 
254 i 423, 1991) deesoastrate that quiescent T lyaaphocytes are e major virus reservoir In 
-nfectlon of quiescent lymphocytes is nonproductive due 



HIV-1 infected indlvlduale. Infection < 



to an unidentified block to BTV-l integration, however. 



T-cell activation 

DMA Integration and virus production. 
He have extended our obeerratlons to identify the block to MlV-1 integration in 
quiescent T cello. Ana lye la of the distribution of viral 0SA in Quiescent and 
activated T celle laolated fro* HIV-1 infected individuals lndlcatea that viral DMA In 
auleecent lyssphocytoa is exclusively oytoplsseic and theee calls do not support nuclear 
Import of viral OXA. More detailed analysis has revealed that the pre Integration 
complex of hiv-1 is transported to the nucleus of the host cell in a process which Is 
Independent of cell division but which rmguires AXPi featuree which are Indicative of 
an active transport process. «e have begun cfaaxact oris leg components of the 
pre integration complex which govern Its active nuclear import. Our atudime suggest 
that the matrix antigen (MA) of HTv-1 is a exponent of the pre Integration eomplex of 
BIV-1 . Sy virtue of a nuclear localisation signal (MLSi at the ■ terminus of MA, this 
antigen le Important for nuclear import of the viral pre integration ooaples. Mutations 
vlthln this MLS restrict nuclear ieport of BIV-1 DMA following vires Ufectloo. In 
addition, peptide analogue* of the WU of MA specifically block HTV-1 replication in 
permleslve CD* celle In vitro due to their ability to restrict nuclear Import of HIV-l 

Theee etudiee identify critical early •vents in the life cycle of BIV r l sad their; :. 
depenwlence on hoet cell processes. The pr ess a c e of en active transport pathway for, 
Ruelear Import of BTV-l pzmirrtmaratlon complexes may provide Insight Into > 
governing viral latency. In addition, the Ability to Lttterrupt nuclear Usport of HXV r l: 
a novel strategy for the Interruption of BIV-1 repllcstloo. 



, pb.o., university of Sebraaka Hod leal Center; SOO 

South 42nd Street, Omaha, MS M19S-»U0r |40J)5SI-SM9| : (40J)S»f> :> 
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ThA 1R7fi IfifLUEfvCr; Of rBV INFECTION ON THE Vfl REPEHTOWE ftM MONOZYGOTIC TWtNS 
I IIM I BOD DISCORDANT FOR MV: EVIDENCE FOR THE EFFECTS OF A SUPERANTJGEN 
Paftaleo, Qtiseooe': Hebai N. M ; QnHotT. C; Lane, KC; SokaJy. R.P *; Fauci. A S.* 
*UR, N1AJ0, KM, Betheada, UO, USA. ""Lab. toiTunolooy, tRCU. Montreal, Canada. 



Obtecttvss; To k*9sOQ&**toportigbei^& 6» V^ rupsftoirs occur m rxaVvJuah Irssctod w«i HIV and to 

dolor mine whether these peri/rbaOons oro oonsktsrs wSh (ho e fT ects of s sis^orsrrioen. 

Methgoa; A auamiaUve rxxytnersas chaki recUpn f PCRt assay was used to oetsmthe the ireouencv ot egxeaaion 

of 35 Vp segments anoopssskvj the 24 known yp tarnmes In a series of 9 HTV, HLA mbrnatehod MMduab ; 3 

pairs 0t HJV rrrxurygobo hvtns; 4 HTV*. HLA niiiimaJiikJ IrtsvldiaMS; 6 pars of moooaygoOc hvtns one of whom 

Is Irsmatsd wtmMJVandonsol whom Is not 

BMjgg AnalysbdrhsV^ 

dornonstrstod the proJound kfluonoo d Be HLA oornpisi on the expressed T osfl rsospkw (ICR) Vp r e pertoi r e. 
The expressed Vp repertasre eras very ikflBaB between HftT iQOnox/Q0tbtlfa&,ltottG9HH&t & &Q6& variaUity 
htheerprrssadVpn^artote AnwVsh ot the Vp repertoire 

r> 4 Ht\r hla n *hMjgg *& AXa* sj ammttuom d dbeass showed as nsjc h vsggr» ss tnn noted 
emono KJV, HLA omvtiBtohsd Mhttssb. Based on these nrsuts. 1 was tfrflout to ooterrrthe whether these 
(Herenoss were relsrsd to a tMS et ixi ewjet merJassd by HTV if s cska i or caused by rcrlnslc Os'terences s*i the HLA 
baptotype of these WXddusls, To ortufrs/ert (Ms probssnv we •nat/zad the expressed Vp rapertore by 
{AisntBntVe RCA In tit pairs of daxxxdsnt rnorarypjodc mvte one of whom was rtweeed wth HJV. Conrparalh<e 
Sjrajysto of trsi Vp rsnsr^ 

wore portufbod (Le. Bcparrkid or detotad). Vp I and vp 21 wars rjerturbed m 3 of 6 HIV peflorta. whfle Vp 16, 
CwvJufifany .Traieen^ 

orpalhcJcga^corraions. RjthetmoirAttmy mc^ 

basod on murtrw nxdeh) of rettoytrsj rraoxjne, a mvcrvtfrn tinAOn may rapreoert a tjrtfsinsftal 

rascftfiri^ response 

<)ceeiYed in HTV inhxted ***kuS% 



Cluaeppe Pant alao, 111, HI1ID, Batlooal Institutes of Heslth. 
9000 Bockvills Pike, Bids 10. tm 115-13. Becbesda, K> 2089 2 OSA 
(Ml) 402-0070 
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Tl i COMPONENTS OF *"HIV*** -1 PREINTEGRATION COMPLEX NUCLEAR IMPORT IS 

t ASSOCIATED WITH COMPLEX MATURATION. 
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CS UNIV. NEBR. MED. CENT., 600 SOUTH 42ND ST., OMAHA, NEBR. 68198-5120. 
SQcVIII INTERNATIONAL CONFERENCE ON AIDS AND THE III STD WORLD CONGRESS. VIII 
^INTERNATIONAL CONFERENCE ON AIDS AND THE III STD WORLD CONGRESS; 

HARVARD-AMSTERDAM CONFERENCE, AMSTERDAM. NETHERLANDS, JULY 19-24, 1992. 
PAGINATION VARIES VIII INTERNATIONAL CONFERENCE ON AIDS AND THE III STD 
WORLD CONGRESS: AMSTERDAM, NETHERLANDS. PAPER. (1992) 0 (0), A45. 
DT Conference 
FS BR; OLD 



U\v,w 
4-)?. no 



ANSWER 22 OF 44 BIOSIS COPYRIGHT 2001 BIOSIS 
AN 1992:318727 BIOSIS 
DN BR43: 19452 

Tl NUCLEAR TRANSPORT OF "*HIV"* -1 GENETIC MATERIAL IMPLICATIONS FOR 

LATENCY AND PATHOGENESIS. 
AU BUKRINSKY M I; SHAROVA N K; ***STEVENSON M*** 

CS DEP. PATHOLOGY MICROBIOLOGY, UNIVERSITY NEBRASKA MEDICAL CENTER, OMAHA, 
NEBR. 68198-5120. 

SO KEYSTONE SYMPOSIUM ON PREVENTION AND TREATMENT OF AIDS, KEYSTONE, 
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ANSWER 2 OF 5 EMBASE COPYRIGHT 2001 ELSEVIER SCI. B.V. 
AN 97172861 EMBASE 
DN 1997172861 

Tl Evaluation of the presence of 2-LTR HIV-1 unintegrated DNA as a simple 

molecular predictor of disease progression. 
AU Zazzi M.; Romano L; Catucci M.; Venturi G; De Milito A; Almi P.; 

Gonnelli A; Rubino M.; Occhini U.; Valensin P.E. 
CS M. Zazzi, Sezione di Microbiologia, Dipartimento di Biologia Moleculare, 

Universita di Siena, Via Laterina 8, 53100 Siena, Italy 
SO Journal of Medical Virology, (1997) 52/1 (20-25). 

Refs: 28 
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DT Journal; Article 
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026 Immunology, Serology and Transplantation 

037 Drug Literature Index 
LA English 



L1 ANSWER 1 OF 5 EMBASE COPYRIGHT 2001 ELSEVIER SCI. B.V. 
AN 1998106029 EMBASE 

Tl Unintegrated ***circular*" ***hiv*** -1 DNA in the peripheral 

mononuclear cells of HIV-1 -infected subjects: Association with high levels 
of plasma HIV-1 RNA, rapid decline in CD4 count, and clinical progression 
to AIDS. 

AU Panther L.A.; Coombs R.W.; Zeh J.E.; Collier AO; Corey L. 

CS LA Panther, Harvard Medical School, West Roxbury Veterans' Admin. Hosp., 

Mailcode 11 A, 1400V.F.W. Parkway, West Roxbury, MA 021 32, United States 
SO Journal of Acquired Immune Deficiency Syndromes and Human Retrovirology, 

(1998) 17/4(303-313). V 

Refs: 62 

ISSN: 1077-9450 CODEN: JDSRET 
CY United States 
DT Journal; Article 
FS 004 Microbiology 



2 



TRACK A: POSTER BASIC SCIENCE 



PoA 2252-PoA 2257 



PoA 2252 



gyfcrlnihY, 



uu t ufOMun or hiv-i rasivncMTiai 

mXZXXl IKPORT IS kSSOCIATBD WITH OMTIXX KATCRATIO*. 
Mlchiil 'i Ihuon, aVf Pusnkarakaya, T»» Shapiro, II* 
«• •Dept. of Pstbeleoy /Microbiology, OnLv. of nebraaka 
OoaAa, KI, (tu •0.1. ivenovskl Inst, of Virology, Moscow, 
of tanunology, tarolln«k* Inet- , Stockholm, " 



Itod. etr. L 
Ruaaia, tDept. 

Ohjtctlw i To eharacierlae the caeponenta of HIV-1 pr« Integration 
ind the node of Its MlurttLon in an Infected call. 

HIV-1 nueleoprotein cowplexee »*er* pur if lad fro the nucla I »nd cy top I am of 

inf acted KT-4 call* by ooo^dstarpoat lyala. high ""It extraction of nuclei and 
subsequent density equlllbriua centrifugetlon Lb ■ycodaas or Uejunopreclpltatlon with 
ant leer a to HA p!7 or Integra**, fractions vara analysed by Hectare blot and by KB 
apaelflo for HIV-1 DtU and m. Functional activity waa checked by in »ltrx> 
lntagratioa aaaay. 

Boaulta i HIV-1 nueleoprotein ccwpleaoa froai eytopltea and nuclei of lofactad KT-4 
cells vara found to peek at a daaalty of L. 26-1.1* g/en 3 and deeonatratsd Intagratlon 
activity in vitro. Protein analyala ravaalad HIV-l reveree tr sneer lptaea, Integraae 
and utru antigen (plT) ccwponente of thaaa coeplexes. Hiv-i ox* and nu Mara both 
aaaoclatad with tha coaplajc. RXkae treatewat lad to die Integration of tha cowplex. 
leaving only HIV-1 DXA bound to Integra**. UT treatment blockad nuclear Leper* of 
nueleoprotein conplexee, indicating that OA ayntbaala la a prerequisite for afflclant 
nuclear Import . However, ravaraa tranacrlption appaaxa to ba completed predominantly 
in tha nuclaua, alnca aganta inhibiting nuclaar Inport ( L.a. Metabolic Inhibitors) also 
lnhibltad completion of Hiv-l DJU aynthaala. Tha presence of BIV-1 RXA and active 
ravaraa traaacriptaaa la the nuclear pre Integration cewpiea supports the hypothaala 
that HIV-1 DU synthesis and thue saturation of tha pre Integration couple* are 
computed la tha nuclaua of tha boat' cell. 

Conclusion 1 BIV-1 pre Integration coup lax waa found to contain HIV-1 nth, RXA., ravaraa 
traaacriptaaa, iategraee and MA pi 7. RXA la an inport ant structural cocrponent of tha 
coop Las, binding together plT, raver ee traaacriptaaa and HIV-1 dm, while HIV-1 DMA 
eaeaa to be tightly bound only to lntagraaa. Hue 1 ear inport of thla ceopLex La 
dependent on the initiation of DMA ryntheala, probably due to conformational change a 
aaaoclatad with thla proceaa. Our reeulte provida Information on critical early avaata 
following hiv-i infect Ion 1 cospoaltlon of pro Lntagratioa coupler, lta saturation and 
aachanlaaa of nuclear inport. Theae atudiea provida tha rationale for future atteapta 
to Lntarfara with early atepa in HIV-1 replication that precade provlrua aatabllahaant. 



Michael x. eukrlnaky, M.O., Ph.D. 
Center, 600 Sooth 42nd Street, 
(403) SS9-4566 



Cniveralty of Rebraska Medical 
, KB 66199-S120. (402) 159-5549, 



PoA 2253 KUTANT HIV-1 REVERSE TRANSCRIPTASE 

rWM WITH ALTERED PROTEOLYTIC PROCESSING AND POLYMERASE 

ACTIVITY. 

Laura Goober Larsson et al . Dep. of Virology, Karolins- 
ka institute, Stockholm, Sweden. 

The conserved Asp- 4 68 residue at the car boxy-terminal of 
HIV-1 revorse transcriptase was substituted by alanine and the orutant 
enzyme was expressed with or without HIV-1 proteinase in E. Coli. 
Purified mutant reverse transcriptase was characterized with respect 
to proteolytic processsing and polymerase and RHase H activity. 
The point nutation alters the ratio of p66/p51 produced so that large 
amounts of p51 are obtained. It also increases the sensitivity of the 
heterodiner to proteolytic processing in vitro . The mutation does not 
cause any alteration of RHase H activity but' it causes a reduction of 
polymerase activity. Km and Vmax for different substrates and ICSO 
values for different polymerase inhibitors were determined for the 
mutant enzyme and compared with wild. type values. Studies with monoclo- 
nal antibodies indicate alterations in the heterocUaeric structure of 
reverse transcriptase as a consequence of thii mutation. 

Laura Goober Larsson Dep. of Virology, Karolinska Insti- 
tute, c/o SBL 105 21 Stockholm, Sweden, 
tel. + 46 8 7351203 Faxt ♦ 46 8 730 44 07 



PoA 2254 



NEW RT ASSAYS BASED ON CARRIER-BOUND TEMPLATES AND 
Hi -LABELED dNTPs, USEFUL FOR ANALYSES OF THE MECHANISMS OF 
ACTION OF INHIBITORS AND FOR CHARACTERIZATION OF RT- MUTANTS, 
irrw r mrmA lohrn HcumSSkt M. KJBhoder CFR. Gnxrjwtiz JS. 
The Ristajih Unit for RepUcaboo Enzymology, Uppsala, Sweden 
QMpj fl BE We hsve earlier docB&enxod me use of carrier-boond prA/odT la ooosbtaatioo villi DldUTP for 
•ensttivc RT measurements (BAB 1234-56, 1990. BAB 13:127-142. 1991). FoUowfog studies have shown (he 
gpjqoe c apa cit y of canter-bocrid te m p l a te * for riaiplc evalainon of the trvcturi i m of action of varices RT 
tnhlbUors (to prtts Atttvtf.Chcm. and Cbanorhcr. 3:7-7. 1992). The goal of the carrot study b to apply (he new 
t echn ique tot other canic/'boend tcrnpi Mtt md far use with ^H-bbded dfm*i This ki order to rimp Ufy etc us 
of the new anlistpvs wherever Budki of RT-jnhMtors or RT-autSBti b required. 
MettOdii of dlflcscaicoopDst leacuoni cfaher tewplstt piC or pnaMi odO was bosnd covaatnfly to 

rjoiycsrbonate or potyttyiene beads, Tbaeifar, Che prime* or template smoopl optinul far uaayi dlfciSJainettag 
between diSBteo: aepi hithe RT-reacooD vu determined. The use of , K-b±eled dNTP as mtntiaa was 
evaluated by panlld RT-cmvs aslni the earlier system bacd on o^IUdTP md prAAsdT-'H-dOTP wis anp&cd 
for (be pfC/odG system. Both systems were (hen osed In pa n ll d to empire and documcrS their use far RT- 
asays, analy^s of RT eihttitors ind studies of RT-Ouitta^t. 

Kfxaftx: TT>e enm parlann cf artier ^Mtmd p>A_ pn^- Q<fT tad odQ ifaoe«ed tfttt the ihtne tcmagr gave ilmibf 
seusJflylty to the RT assay, arfafle the list was hsnfly ftinenonilThe reduoed saaillyil^ red M^hex vsrlatton far 

0_uJjidinifc <— Miai ■ il I ~ - ■ ■ ■ ■ -^^^.^^ ^^^Hffl ili J - ^ ^ ^^^ "^^^ ■■■■tlffi.M 4 9 I... I. ,1 11 i |,.ff 1 irLi-M. 

t rnvninow csinerooxirxi aaBpaa e/pntDer tie crrkJerg toco tor ki -cnsiyses ana pves trcponsra nnrjcmanon 

l ym ^s rt c eflaca. Such oxttsHs nay both de crease the tUk tot oi utt t sbM kadiot to therapy l e ats nn pe and any 

the differed sites of RT tavotved fa (QSereoi steps of the RT-rescdoo when osed with vsrtoos RTesam 

LeaperattesdL Joban, Rcstswh Unit of BepflCeHoB Eaiyiaoiogy. 
Unhershy of Uppsala. BMC Box 5KS-751 23 Upr^ Sweden 
Tekphone: fat *40 18-174556, Fac bx 446 18-531759 



PoA 225S WTijRACiiONCFHivijrTwrrH azidothy- 

MIDINE TRIPHOSPHATE AND THE NONNUCLEOSHaH INHIBITOR 1^97^61. 
Olscn. DiYkl Canufl. SS.. Benncti. CD^ Sum. AAL, Shafcr. J A^ and Koo, L.C 
Merck Sharp A Doixne Research Liborerirics, Wen Poira,PA 19486, USA 



The inhibition of HTV-1 reverse transcripttse (HIV-1 RT) by combinations of s^idotjiymidine 
triphosphate (AZTTP) and the Merck compound L-697j6ol has been examined. CeD-bsxed assays 
showed synergisBC inhibition of viral p24 prcductioa with cxxnbinationj of ACT and L-697,661 (PNAS 
i&:6863). To determine if the appaimi ryner^y results from direct Wribidoo of HTV-l RT, reacboos 
involving the incorporation of dTMP into polyM-oligodT were wuriod out Synergistic inhibition of 
HIV-1 RT was observed only when the reaction was inhibited by more than 90%. This result is 
expected if the affiniry of AZTTP for the L-697.661 -bound HTV-1 RT compk* (or conversely, the 
affinity of Lr697j661 for the AZTTP- bound complex) is weak. Applying an empirically derived 
aquation, an interaction coefficient, cl of 5.6 was determined. 

The potency of inhibition of L-697,66 1 is greater with poJyKT-ou^orfG (IC50 = 20 nM) than with 
polyrA-oiigooT (IC50 = 830 nM). suggesting that the action of L-697^61 may be dependent on die 
sequence of the tem pl ate . RNA sequences derived from the HTV-1 gtoornc are being used as templates 
for synthesis by HIV- 1 RT to study the sequence dependence of the potency of L-697.661. Results 
indicate that the potency of inhibition of synthesis on these heteromeric tnmplatrs varies with the 
u*H|4atc primary structure, with the most potent inhibition being comparable to that observed on pnjyrC- 
oligodG. The extent of inhibition at saturating concentrations of L-697,66 1 is less than 100% and 



Olsen, David B_ Marl Sharp A CWmc Rcrorcfc Lxborasortcs, Wen PDtn, PA 1^4*6, 
USA;Tele|*orK(i)215-Ml-525aFAX: (1)21^661-6911 



aiox is? a reverss TiuirsauPTAJS-otrrcTrvs 
HOKt. 
and Clavel, r. 
On Ltd d*0ncologle VleaU, Inatltut Paataac, Paris. 

OBJECTIVES : To atudy the eawroance of an infectious vlrua fro* a clonal cell line 
harboring a aingle, reverse tranaerlptaaa (RT) -defective cost of an integrated BIV-1 



: The «E5 call line, da rived fron szv-l-inf acted can cell*, earriea a aingle, 
RT -defective copy of an integrated BXV genoM. Tha lack of StT production by this 
aanoaw ia the cooaequance of a fraeeahift In the pel gens, due to a aingle base 
addition at position 3241. These cello express gag and env proteins and produce arv 
particle, that have been described aa non- infectious. 

RESULTS : He recently found that coeuUlvatioa of |R5 eel la wltb KI4 ox SupTl cells 
reaulced la the eawrgance of an iofectloaa vlrua. Thia virus Iterated IBSRI la Kt 
poaitive, but dLepleys a sloe rapUcation profile, together wltb a reduced cytopsthle 
affect, and can be aerially passaged on Cr>4t lvephoid celU. vucleotide sequence of a 
aegnent of the IB5R poi region produced by PCR aapHf ication shows that the aingle 
nucleotide insertion cha r acta rla tic of the «S9 gsnceaa had been corrected, but that 
■Oat of the baea changes that can differentiate U5 free) the Hrv-ln, isolate, fron 
which it vaa derived, war* conserved. We are currently eHS-ln«"ig the poaslbls 
awehaalssta of the reeeraioo, which could include fraawahift read-through, 
transcriptional mis reeding, or coepleeeat a t Ion by another reverse tcasserlpteee. 

CCaacLtI8IOaTS : The observation of as eppsrcstly spontssaoea correction of a autation 
^> • defective BXV genowe could be ieportant, in regaed of the possible role of 
defective viral gonoees in BXV infection. 

In addition, tha IE5 cell line la need in ataay laboratories, notably as a standard 
for KB quantification, and la generally considered as enable to produce infection* 
virus. Our rind log a should proapt Investigator* to use particular ears In the 
handling of thaaa cells. 



Caroline Qu 11 lent, unite d'Onoo login Vlrais, Inatltut 
run da Dr Roux, 75724 Paris cedes 19, rrsoos. 
Tel ; 5J/1/45 (8 81 04. fas t 33/1/45 is 81 85. 
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federttlflcsdon of residue* on MfV*1 ravsrss transcriptase latsraotftuj wtth Its 
inats primer tRHA^ Rastls Tobtes* : Wei**, S.'; Mufler. a* and Oocdy, R.S.* 



Ob/sctVs: The repecaflon cA retroviral penomos is rtitiatod by reveraa transcriptase (RT) catalyzed etonortton of a 
tRNA inoioasa bound at the primor binding aits (P0S) e^ijacant to the US reojon of the virel RhlA. In the case of 
KTV-1, huimrHRNA 1 ^** has been proposed to ajnetion as the pdmer for rsvvrss trn roe npOon. In posUordng Its 
cognate tflNA to the PBS, RT Used otay* an Importani rota. This oflers an htersstlng target for ebsnxflwepsuOc 
rttorvention. As a preroquhitD for an apprasch towards thia, we were I nt srsst sd In dsbarnwrxj the r esidu es of 
WV 5 RT wtidi an riwfvod ri thb wxtTK protcirVrxJcWc add aXcfacltoru 

Aferhodx PurtQsd radSoacfivaty tabooed tRNA nwlocutes (hurnarvtfVfA^ or bo^newtRKA^ were used to study 
their titsracflon wth rscort sxhant hotOfOdirnaric HIV-1 RT (1) by a get rstardauon assay (2). Using a eat of 23 
murine monoclonal antibodies (MAb) prepsrsd sgairnt HfvM RT (3), we have Investigated their effect on the 
observed tRNAfflT hts n Ktiori The monoclonal enttMdSes recognize rsskfuss wtthtn amino adds 200-230, 300- 
428 and S28-SG0 of tha RT polypsptkta. 

Restate and Dbaasba Two arttibocses were found to blocs the (RNA/RT aihvsction cornptstety. These MAbs 
have boon mapped to as 300-350 and residues around es S40 rexpscflvaiy. Two other snttxsflss, both interacting 
wth residues 30O-3SO, war* shown to atimutate the cbserved tRhWRT intsnacbon. The n*r«w*>g UAba a 



le Ks rpr sfl ng these resuts, era propose that aa 300-350 and n 
eeeracuwrfriV.IRTwtt 



1 around aa 540 are ktvoh*sd In the speottc 



(I) MuQsr. B. st si, (1S89) JBlOlChsrn. 2SA, 13375-1 3978 
0 Wetss,S.et at, n«2) G«na. tn press 
(3) Rasas, T. st at, <1 002) aubrnxted 



Tobias Rssoa, MP1 1 mod. Fc«crar>g. Jahnsbr. 29, 6900 Hakssfbero. Oennany 
phone; 08221/480-294. FAX 03221/400-497 
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— A OOCTO COMPONENTS OF HIV-1 PRE I NT EG RAT I OK 

POA ZZDZ cohPLEXj nuclbar import is associated with complex maturation. 

Bukrin skv, Michael *! Sharova, N»; Pushkarekaya, T*; Shapiro, IJ; 
Stevenaon M« 'Dept. of Patholooy/Microbiolooy, Univ. of Nebraska 
Med. Ctr., Omaha, NE, USA *D.I. Ivanovakl Inst, of Virology, Moscow, 
Rusaia, {Dept. of Immunology, Karolinska Inat., Stockholm, Sweden 
objectives ! To characterite the componenta of HIV-1 preintegration 

Comdex and the mode of ita maturation in an Infected cell. 

Methods t HIV-1 nucleoprotein complexes were purified from the nuclei and cytoplasm of 
infecte d MT-4 cells by non-detergent lysis, high salt extraction of nuclei and 
aubeequent denalty equilibrium centrlfugation in Nycodenr or Immunoprecipitation with 
antisera to MA pl7 or integrase. Fractions were analyzed by Western blot and by PCR 
Specific for HIV-1 DMA and RMA. Functional activity wae checked by in vitro 

ReaClt^ i0n HIV- B i y nucleoproteln complexes from cytoplasm and nuclei of infected MT-4 
cells w ere found to peak at a density of 1.26-1.36 g/cm 3 and demonstrated integration 
activity in vitro. Protein analysis revealed HIV-1 reverse transcriptase, integrase 
and matrix^ antigen (pl7) ae components of thess complexes. HIV-1 DMA and RNA were both 
«sociaUd with the complex. RNAse treatment led to disintegration of the complex, 
f i7T «-ro»«-mnnt blocked nuclear imoort of 



Resulfei i HIV-1 nucleoprotein complexes from cytoplasm and nuclei of infected MT-4 Tl 
cells w ere found to peak at a density of 1.26-1.36 g/cm 3 and demonstrated integration 
activity in vitro. Protein analysis revealed HIV-1 reverse transcriptase, integrase 
ana matJix^ntigen (pl7) as components of thess complexes. HIV-1 DMA and RNA were both h< 
associaUd with the complex. RNAse treatment led to disintegration of the complex, c 
leaving only HIV-1 DMA bound to integrase. AZT treatment blocked nuclear import of p, 
nucleoprotein complexes, indicating that ONA synthesis is a prerequisite for efficient v . 
nuclear import. However, reverse transcription appears to be completed predom in antly m 
in the nucleus, since agents inhibiting nuclear import (i.e. ^«^}JV™a^ 2e2lv. n 
inhibited completion of HIV-1 DNA synthesis. The presence of HIV-1 RNA and active " 
reverse transcriptase in the nuclear preintegration complex supports the hypothesis r 
that HIV-1 DNA synthesis and thus maturation of the preintegration complex are 
completed in the nucleus of the host cell. 

conclusion t HIV-1 preintegration complex wae found to contain HIV-1 DNA, RNA, reverse 
transcript ase, integrase «* MA pl7. RNA is an important rtnwfcral e«Hrttf the 
complex, binding together pl7, reverse transcriptase and HIV-1 DNA, while HIV-1 DNA 
seems to be tightly bound only to integrase. Nuclear import of this complex is 
dependent on the initiation of DNA synthesis, probably due to conformational changes 
associated with this process. Our results provide information on critical early events 
following HIV-1 infection! composition of preintegration complex, its maturation and 
mechanisms of nuclear import. These studies provide the rationale for future attempt e 
to interfere with early steps in HIV-1 replication that precede proyirus establishment. 

Michael X, Bukrinsky, M.D., Ph.D., University of ^ Nebraska Medical 
Center, 600 South 42nd Street, Omaha, NB 68198-5120, <402) 5S9-5549, 
(402) 559-4586 

DaA OOC/I NEW RT ASSAYS BASED ON CARRIER-BOUND TEMPLATES AND f 
POA 2254 SH^LABEL^DdNTPs, USEFUL FOR ANALYSES OF THE MECHANISMS OF 

ACTION OF INHIBITORS AND FOR CHARACTERIZATION OF RT-MUTANTS. 

T ^n^nd Jnhan. Neumflllcr M Kfllander ^G™™™^ 

The Research Unit for Replication Enzymology, Uppsala. Sweden 
pbjaafagg We have eartodooamented the use of carrier-bound prA/odT in combination witfa PSMUTP for 
sensniteRT measurements (BAB 12:34-56. 1990, BAB 13:127-142, 1991). FoUowmg studies ^naveshownthe 
unioue caoadty of owier-bound templates for simple evaluation of the mechanism of action of various RT 
tahibito^piess Antivir.Chem. and Chemother. 3:?-?. 1992). The goalofthe current study is to appjr die new tx 
technique for other «wier4ound templates and for use with ^-labeled dNTPs. This in order to simplify the use j 
of the new techniques wneicveri^es of ^ V, ... ^ 8 

Method* BVfl^se of o^^coupling reactions e^ . 
nolvcSEc^orpoiys^ " 
betw^dmerentrtq? in the RT-reaction was determined. The use of ^-labeled d^assub^ate was h 
evaluated by panifc*OT-assays using the earlier system based on ^rjoTP and«A/olT^^ applied c 
for the prC/odG system. Bomsystems were then used in parallel to compare ami document their use for RT- a 
assays, analyses of RT iimibiton and studies of RT-mutants. i J .'. . „ 

ResutoTbeccWa^nofcanier^ c 
usarWm "r«: s l^jj^r f^t§^iT^W tt P^ st ^^?^ higher variation in 
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Tl Unintegrated '"circular*** ***H I V*** -1 DNA in the peripheral 

mononuclear cells of HIV-1 -infected subjects: Association with high levels 
of plasma HIV-1 RNA, rapid decline in CD4 count, and clinical progression 
to AIDS. 

AU Panther L.A.; Coombs R.W.; Zeh J.E.; Collier A.C.; Corey L. 

CS LA Panther, Harvard Medical School, West Roxbury Veterans' Admin. Hosp., 

Mailcode 11 A, 1400 V.F.W. Parkway, West Roxbury, MA 02132, United States 
SO Journal of Acquired Immune Deficiency Syndromes and Human Retrovirology, 

(1998) 17/4(303-313). 
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0 306 NUCLEAR TRANSPORT OF HIV-1 GENETIC 

MATERIAL: IMPLICATIONS FOR LATENCY AND 
PATHOGENESIS, Michael I. Bukrinsky, Natalia K. Sharova. 
and Mario Stevenson, Department of Pathology and 
Microbiology, University of Nebraska Medical Center, Omaha, 
Nebraska 68198-5120 

We have recently demonstrated that quiescent T cells are 
an inducible reservoir of latent HIV-1 in asymptomatic 
individuals (Bukrinsky et al„ Science, 254:423-427, 1991). HIV- 

1 DNA is preserved in unintegrated state in these cells, but it 
is capable of integration upon cell activation. Here we report 
that block to integration in quiescent T cells is caused by 
inefficient HIV-1 DNA transport into the nucleus. Using 
HIV-1 1-LTR and 2-LTR circular DNAs (detected by PCR) as 
an indicator of successful nuclear transport, we have shown that 
the preintegration complex of HIV-1 is rapidly transported into 
the nucleus of the host cell by a process which requires ATP but 
which is independent of the cell cycle. A functional integrase 
protein is not necessary for the active nudear transport of HIV- 
1 preintegration complexes. In the nucleus the HIV-1 DNA is 
found in two peaks after equilibrium density centrifugation: one 
with density 1.46 g/ml and another 136 g/ml. Reverse 
transcriptase activity was associated with the second peak. We 
suppose that the first peak represents mature preintegration 
complexes, while the second peak contains immature 
preintegration complexes with incomplete species of HIV-1 
DNA. 

These findings indicate that HIV-1 reverse transcription 
may proceed in the nucleus, as described for other lentrviruses. 
The preintegration complexes enter the nucleus by an active 
ATPndepcndent mechanism. However, the nuclear transport is 
independent of cell cycle. These data are pertinent to our 
understanding of the mode of HIV-1 replication, as well as 
infection of terminally differentiated cells such as macrophages, 
dendritic and microglial cells. 



O 307 SIV EXPRESSION IN THE SPINAl CORD IS LOCALIZED TO 
THE MACROPHAGE AND ASSOCIATED WITH A SPECIFIC 
PATHOLOGIC FINDING. H. Burger', P. Caopbell*. A. lacfcner*. 
D LaNeve*, N. Peress', and 8. Vetser'. Uadsworth Center for 
Research. Albany, NY 1 , SUNY Stony Brook, NY' New Mexico 
Regional Primate Research Lab, Las Cruces, NM . 

To evaluate the SIV- infected macaque as a model for A1DS- 
related neurologic disease, we studied spinal cords from 
SIV-infected animals. Previously, we studied a characteris- 
tic spinal cord finding in human AIDS patients called vacuo- 
lar myelopathy. We established that: 1) HIV-1 RNA is ex- 
pressed in spinal cords with vacuolar myelopathy but not in 
control cords; 2) HIV-1 expression is localized to the 
macrophage; and 3) the level of HIV-1 RNA expression Is 
directly correlated with the severity of clinical and patho- 
logical disease. 

To extend our analysis to SIV and characterize the SIV- 
infected macaque as a model for HIV-1 neuropathogenesis, we 
continued to study the spinal cord. By using in situ hy- 
bridization, we analyzed spinal cords from 4 SIV-infected 
macaques with giant cell myelitis, an entity in SIV-infected 
macaques histologically resembling HIV-1 encephalitis in 
humans. In all 4 cords, we found high level SIV RNA expres- 
sion. SIV RNA was localized primarily to the giant cell 
lesions, and to a lesser extent, to infiltrating inflammato- 
ry cells. Double-label analysis using combined in situ 
hybrid izati on- iomunohistochemlstry, as well as imminohisto- 
chemistry alone identified both the multinucleated giant 
cells and mononuclear Inflammatory cells to be monocyte/- 
macrophage derived. As controls, we studied 9 infected 
animals with either normal spinal cords or myelitis due to 
documented opportunistic Infection. The control cords 
showed ainimal or undetectable levels of SIV expression, 
including 3 from animals with SAIDS who had CMV Infection 
and macrophage infiltration of the spinal cord. These 
results parallel those in HIV-1 infection, where HIV-1 
expression was detected only in cords with vacuolar myelopa- 
thy. They extend the previous studies demonstrating a role 
for immunodeficiency viruses 1n tissue pathogenesis and 
document in detail that the SIV-infected macaque is an 
excellent model to study the mechanisms of HIV-1 related 
neuropathogenesis in vivo. 



0 308 THE RELATIONSHIP BETWEEN HIV-1 V1RA1. TITER 
AND VIRAL DNA COPY NUMBER IN PBMC OF 
CHILDREN WITH TRANSFUSION-ACOLIRED INFECTION. 

Chclyapov. N.V.. Courville. T.. With*, A.E.. Bruncll. P.A.. Isracle. V. 
Ahm'anson Pediatric Center. Cedars-Sinai Medical Center. UCLA 
School of Medicine. l-os Angeles. CA l AlUX. 

We have previous!) shown that progression of HIV infection in 
children was associated with an increase in the HIV- 1 viral burden, as 
demonstrated by endpoint dilution culture techniques (Pediatrics 
|WI:87:«J2I). For the same cohort of patients, we determined the 
HIV- 1 viral DNA corn number in PBMC by quantitative PCR using 
end-labeled primers in the LTK-pi.e region of the viral genome. The 
mean increase in HIV-1 DNA cop> number from PBMC of PI 
lasympriwnatic) to P2 (symptomatic) patients was smaller than the 
mean increase in viral titer. Patients with HIV-1 titers of 5 TClD ltr- 
PBMC hail a mean DNA cop> number of ■Wl/llf- PBMC. In ihi*c 
with an HIV titer of 5«> TCID If* PBMC. the mean DNA corn 
number was found to be <tf 14/ i<* PBMC. Thus, a HIMotd increase in 
infectious virus titers was associated with onh a 2Mold increase in the 
DNA corn- numher. The DNA to TCID ratio decreased from XI) in 
patients having a virus titer of 5 TCID- IO' PBMC to IS in pattern* with 
a virus titer of 500 TCID HI- PBMC. All observed differences were 
statistically significant. Fractionation of DNA from infected PBMC 
into high and low molecular weight fractions showed a predominance 
of cttrarhriUMMunal viral DNA for PI patients ami integrated DNA 
for P2 patients. These- preliminary results provide some insight into 
the apparent!) greater efficiency of nroviral DNA as HIV-1 disease 
progresses. 



Q309 V3 SEQUENCE ANALYSIS OF HIV-1 

ISOLATES FROM BLOOD AND CSF INDICATES 
MARKERS FOR DISEASE PROGRESSION BUT 

DOES NOT IDENTIFY TISSUE-SPECIFIC DETERMINANTS . 

Francesca Chiodi, Barbara Keys, Bengt Fadell, 

Jenny Kari3. Department of Virology, Karolinska 

Institute, Stockholm, Sweden. 

The possibility exists that HIV-1 isolates 
infecting the brain undergo a process of 
adaptation in the tissue which select neurotropic 
variants of the virus. The HIV-1 V3 loop has been 
shown to be an important determinant for cell 
tropism. Accordingly, we have molecularly 
characterized isolates obtained in parallel from 
blood and cerebrospinal fluid (CSF) of 4 
asymptomatic carriers, 2 patients with lympho- 
adenopathy and 4 AIDS patients. The first 
passage in PBMC was used for amplification by PCR 
with nested oligonucleotide primers which 
hybridize to conserved sequences flanking the V3 
domain. PCR products (798 bp) were cloned into 
PGEM42 vector and an avarage of 4 clones from 
each isolate were sequenced. The resulting amino 
acid (aa) sequence from each clone consisted of 
34 aa from the N- terminal flank, 35 aa from the 
V3 loop and 32 aa from the C- terminal flank. 
The aa sequences of the clones from each virus 
were used to generate a consensus aa sequence. 
Blood and CSF isolates were compared to one 
another and to a consensus of U .S. /European 
sequences. Based on this approach, we could not 
find clear evidence for tissue-specific signature 
sequences. Two aa residues (Asn 289 and His 308) 
however, appear to correlate with progression 
from early to advanced stage of HIV-1 infection. 
Experiments designed to establish the replicative 
capacity of the CSF and blood isolates in primary 
monocytes, T- and monocytoid cell lines are in 
progress . 
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AB We observed 36 HIV-infected patients to evaluate whether the presence of 
tandem 2-long terminal repeat circular unintegrated HIV-1 DNA (2-LTR) in 
peripheral blood mononuclear cells. (PBMC) at baseline was associated with 
acceleration of HIV disease. Detection of 2-LTR at baseline correlated 
with high plasma HIV-1 RNA levels (p < .01), recovery of culturable HIV-1 
from plasma (p = .02), and progression to AIDS during follow-up (p = 



01) 



m 



More patients with 2-LTR (68%) than without 2-LTR (31%) had a decline ir 
CD4 levels of >50 cells/mm3 over the first 18 months of follow-up (p = 
.04), and the average annual CD4 decline was 35% in patients with 2-LTR 
compared with 16% in those without 2-LTR (p = 0.06). Detection of 2-LTR 

PBMC at baseline was an independent predictor of high plasma HIV-1 RNA 
levels and subsequent CD4 cell decline in this cohort of patients with 
predominantly non- syncytium- inducing (NSI) isolates at baseline. The 
presence of 2-LTR in PBMC appears to be reflective of ongoing HIV-1 
replication, as measured by plasma HIV-1 RNA levels, and identifies 
persons 
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AB In a preliminary cross-sectional analysis of 109 human immunodeficiency 
virus type 1 (HIV-1) infected subjects the presence of 2-long terminal 
repeat (LTR) unintegrated circular HIV-1 DNA in 

peripheral blood mononuclear cells (PBMC) was found to be associated with 
both symptomatic infection (P = 0.0037) and low CD4 counts (P = 0.0004). 
To investigate the prognostic significance of the presence of 2-LTR HIV-1 
DNA, a subset of 23 2-LTR-negative and 25 2-LTR-posit ive asymptomatic 
individuals were followed up for 12-24 months. The two groups did not 
differ in terms of baseline CD4 counts, zidovudine (ZDV) therapy, and 
duration of HIV-1 infection. Longitudinal analysis of CD4 values did not 
indicate a significantly different CD4 outcome between the two groups. 
However, when only ZDV-treated subjects were considered, a significant (P 
= 0.042) decrease in CD4 counts was found at month 24 with respect to 
baseline in 2-LTR-positive (n - 12) but not in 2-LTR-negative (n = 11) 
patients. Moreover, when >40% CD4 loss from baseline and/or development 

of 

CDC stage B or C symptoms were considered as indicators of disease 
progression, there was a significantly higher number of events in the 
whole 2-LTR-positive group than in the whole 2-LTR negative group {P = 
0.0197 at month 12, P - 0.0299 at month 18, P - 0.0373 at month 24). 

Thus, 

the presence of 2-LTR HIV-1 DNA in PBMC merits further investigation as a 
simple, qualitative, molecular predictor of disease progression and 
decreased response to antiretroviral therapy. 



Entrez-PubMed 



http://w\vw.ncbi.nlm.nih.gov:80/entrez/q.. =PubMed&!ist__uids=8906992&dopt=Abstract 



NCBI 



Publfejed 



National 
Library 
of Medicine 




PubMed Nucleotide Protein Genome Structure PopSet Taxonomy OMIM 




Go Clear 



'Limits 



Preview/Index 



Histor y 



Cli pboard 



Entrez PubMed 



PubMed Services 



Related Resources 



I >DispTay Abstract " Fl I Save I Text I Order I Add to Clipboard '"\ - y A 

l\<M^Jm.^»^.- ■ ,- - - ^ n ■ 9 _! — : — - — s • ' 5. ■ — - : — >' ■ -^-> — ^ 



□ 1: AIDS Res Hum Retroviruses 1996 Mar 
l;12(4):315-23 



Related Articles, Books, 
LinkOut 



Detection of unintegrated HIV type 1 DNA in cell culture and 
clinical peripheral blood mononuclear cell samples: 
correlation to disease stage. 

Nicholson WJ, Shepherd AJ, Aw DW. 

Department of Medicial Microbiology, University Medical School, The 
University of Edinburgh, Scotland, UK. 

This article reports on the development of PCR as a sensitive method of 
detecting both linear and circular forms of HIV- 1 unintegrated viral DNA 
(UVD). The method was developed in a cell line study designed to follow 
the sequential synthesis of these forms over time. In all T lymphoid lineage 
cell lines, the full-length linear UVD (LUVD) was synthesized prior to both 
1 and 2 LTR forms of circular UVD (CUVD), although all forms were 
detected by 12 hr postinoculation. Analysis of unstimulated PBMC samples 
from HIV-positive patients showed a significant difference in the presence 
of detectable CUVD forms and CDC groups II and IV (p < 0.001) and CDC 
groups III and IV (p < 0.001). No significance was demonstrated between 
CDC groups II and III (p > 0.5), linking the presence of CUVD forms to 
clinical disease and immunodeficiency. We propose that circular 
unintegrated forms of HIV- 1 DNA may play a role in the development of 
acquired immunodeficiency syndrome. 
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